
DESIGNING A STEMMING ALGORITHM OF ENDANGERED MOLSOM LANGUAGE



Abstract
Molsom Language is a vulnerable language and is considered to be an endangered language. Like other languages; Molsom Language also has rich in literature. Till today no one has done research on “Words and Sentences formation” of Molsom language and no records are found as grammatical designed dictionary book. Hence, no structurally designed data is available used as resource and no attempt has been made to investigate the root word mining process on this language using computational formulation. 
Basically, Molsom tribe belongs to the Halam Community [18] of Tripura. These tribes' languages are more or less equally likely and can say 80-90% phonologically more or less the same but Koloi and Rupini tribes are Kokborok speakers. In some cases, the vocal sound used for particular words by those mentioned tribes may vary from place to place and lead erroneous.
Therefore, in this work, I only represent pure Molsom Language and have collected inflected words and sentences for this language. My target work is to mining the Molsom root words from the available Molsom inflected words by reducing inflected Molsom words to their stem or root and the stemming is the best technique which is commonly used in Natural Language Processing (NLP). In this work I represent the Stemming Algorithm of endangered Molsom Language.
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INTRODUCTION
Molsom Language is a language family of Tibeto-Barman Language and also part of Sino-Tibetan language [3] that has 50,000[16] native speakers which is mainly spoken in the north-eastern part of India of Tripura. Molsom as a tribe is endogenous and possesses a common dialect, a common tradition of origin, and common beliefs and ideas. The Molsom tribe is found in Gomati, Sepahijala, Dhalai, Unakuti, North,Khowai and west districts of Tripura except south Tripura. In the entire state of Tripura, there are 125 villages [16] comprises in various districts of Tripura.
There is neither written record nor other forms of written literature on the evolution of the Molsom language except some books like Bible [17] and [7]. However, hear says, folk songs and folk tales are the only sources of information on the evolution of the Molsom Language. Molsom has no separate indigenous script but used roman script for writing books and other journals, etc. For communication with other communities Molsom use Bengali, Kokborok, English, Hindi and Lushai in the state. 
Phonologically Molsom language is highly adhesive and exhibits a high level of inflection. Till today, there is no one has done research on extraction of root word from inflected Molsom words by designing the computational formulation in Natural Language Processing (NLP).
 
1. 1. MOLSOM ALPHABET AND MORPHOLOGY
Table 1: MOLSOM ALPHABETS

	A
	Ã
	AW
	 
	B
	CH
	D
	E

	

	F
	G
	NG
	H
	I
	Ĩ
	J

	K
	L
	M
	N
	O
	P
	R
	S

	T
	U
	Ũ
	V
	W
	 
	Y
	Z



Number of total letters - 32
Number of consonant letters – 18

Number of pure vowel letters – 12 (A, Ã, AW, , E, , I, Ĩ, U, Ũ, W, )
Number of semi vowel letters – 02 (O, Y)
Number of Dipthongs –02 (i,u)


Phonology of the Molsom Alphabet:-
i) The primary sound of the Molsom vowel of A, AW, E, I, O, U, W, Y is straight and plain into vertical and horizontal direction.    ↑→
ii) 
The secondary sound of the particular Molsom vowels of Ã, ÃW, , Ĩ, Ũ, Ŵ is crooked in down words or up-word direction as slur tone.
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From the map given above, except south Tripura and the rest of all the district of Tripura Molsom tribe is available.








2. STEMMING IN MOLSOM LANGUAGE
There is no prior stemming work has done on Molsom Language. The Kokborok stemmer with suffix removal method has been proposed in [5] & [6] enthusiastically provokes a basic idea to apply stemming process on Molsom Language with rule-based affix removal method.
A. Words Combination Rules in Molsom Language [Prefix +Root/Base +Suffix]
 

Table 2: when root/base words are in the middle of both prefixes and suffixes.
 [rw-‘yet’, ‘mak’-‘not’]


	Molsom
	Prefix
	Molsom
	English
	Suffix
	English

	
	
	Root/Base
	
	

	Rw-ang-mak
	Rw
	ang
	equal
	mak
	Yet equal not =unsimilar

	Rw-zawm-mak
	Rw
	zawm
	connect
	mak
	Yet correct not= unconnected

	Rw-thwng-mak
	Rw
	thwng
	Pure 
	mak
	Yet pure not = impure

	Rw-thang-mak
	Rw
	thang
	ask
	mak
	Yet ask not=not ask

	Rw-mong-mak
	Rw
	mong
	stop
	mak
	Yet stop not= non-stop

	Rw-khawl-mak
	Rw
	khawl
	disturb
	mak
	Yet disturb not = un-disturbing

	Rw-chang-mak
	Rw
	chang
	help
	mak
	Yet help not=Not help

	Rw-tawm-mak
	Rw
	tawm
	Small 
	mak
	Yet small not =proudly

	Rw-khit-mak
	Rw
	khit
	tie
	mak
	Yet tie not= untying

	Rw-dik-mak
	Rw
	dik
	certain
	mak
	Yet certain not= uncertain

	Rw-ti-mak
	Rw
	ti
	ask
	mak
	Yet ask not

	Rw-pui-mak
	Rw
	pui
	include
	mak
	Yet include not=Not included

	Rw-khrek-mak
	Rw
	khrek
	extract
	mak
	Yet extract not=Not extracted 

	Rw-zen-mak
	Rw
	zen
	choose
	mak
	Yet choose not=unchoosen 

	Rw-zawr-mak
	Rw
	zawr
	sell
	mak
	Yet sell not= Not selling 

	Rw-chong-mak
	Rw
	chong
	talk
	mak
	Yet talk not= not talking 

	Rw-se-mak
	Rw
	se
	go
	mak
	Yet go not=Not go

	Rw-phut-mak
	Rw
	phut
	start
	mak
	Yet start not=Not start

	Rw-awl-mak
	Rw
	Awl
	cheap
	mak
	Yet cheap not =Not cheap

	Rw-tho-mak
	Rw
	tho
	do
	mak
	Yet do not = not done


 




Table 3: ‘La’ is use as prefix which function like ‘yet’ in English but ‘La’ something have not happened or being done up until the present moment. The ‘La’ with words indicates individual actions. Here, ‘ming’ indicates ‘not’.


	Molsom
	Prefix
	Root/Base
	Suffix
	English
	English

	
	
	Molsom
	English
	
	

	La-thoming
	La
	tho
	Do
	ming
	Do not
	Yet do not = not doing yet

	La-timing
	La
	ti
	Say
	ming
	Say not
	Yet say not=not saying yet

	La-khrekming
	La
	khrek
	Extract
	ming
	Extract not
	Yet extract not=not extracting yet

	La-nekming
	La
	nek
	Eat
	ming
	Eat not
	Yet not eat=not eating yet

	La-seming
	La
	se
	Go
	ming
	Go not
	Yet go not= not go yet


 
 
Table 4:  when ‘La’ is replaced with ‘Lar’ and replace ‘ming’ with ‘mung’ then the meaning indication is the function between groups or collection of groups. [Here ‘ming’ is singular number and ‘mung’ is plural number]


 
	Molsom
	Prefix
	Root/Base
	English
	English

	
	
	Molsom
	English
	
	

	Lar-thomung
	Lar
	tho
	mung
	Do we not
	Yet do we not = we not doing yet

	Lar-timung
	Lar
	ti
	mung
	Say we not
	Yet say we not=we not saying yet

	Lar-khrekmung
	Lar
	khrek
	mung
	Extract we not
	Yet extract not=we not extracting yet

	Lar-nekmung
	Lar
	nek
	mung
	Eat we not
	Yet we not eat=we not eating yet

	Lar-semung
	Lar
	se
	mung
	Go we not
	Yet go we not= we not go yet






B. Affixes in Molsom Language

Molsom language is a highly adhesive language that has the words which have more than one affixes attached to the root or stem of the word to express the desired inflection. 
For examples, Sekhawimar (Do not go) means “se” (root)+”khawi”(root) +”mar”(suffix).
The list of some of the common inflectional suffixes and prefixes has been tabulated in Table 5   and 6, respectively.

TABLE 5.	SOME COMMON INFLECTIONAL SUFFIXES IN MOLSOM 
 
	mir
	va
	kawi
	mw
	mak
	el

	ng
	kw
	lawi
	aw
	chem
	ok

	rw
	naw
	chem
	et
	bwu
	taw

	awn
	kawn
	sw
	nin
	nin
	



Table 5.1: Example of Word formation with suffix in Molsom
	Molsom Word
	Root Word
	Suffix
	English 

	Thamak
	Tha
	mak
	bad

	Mitchaw
	Mitch
	aw
	blind

	Phutnawok
	Phutnaw
	ok
	Continue

	Chisw
	Chi
	sw
	Coward

	tawnmak
	tawn
	mak
	Disobey

	Rangtaknin
	Rangtak
	nin
	emergency

	Dikmak
	Dik
	mak
	error

	Thamak
	Tha
	mak
	evil

	thwichem
	thwi
	chem
	expert

	Dikmak
	dik
	mak
	FALSE

	patnin
	pat
	nin
	forever

	Dammak
	Dam
	mak
	ill

	Changthwimak
	chang+thwi
	mak
	impossible

	chelnin
	chel
	nin
	include

	Nungchem
	nung
	chem
	last

	Zawknaw
	Zawk
	naw
	liberty

	Rwuchem
	rwu
	chem
	minority

	Penkwntaw
	Penkwn
	taw
	outsider

	Hawngsoknaw
	Hawngsok
	naw
	overcome

	Tamnin
	Tam
	nin
	plenty

	Bwmwkchamak
	Bwmwk+cha
	mak
	rash































TABLE 6.	COMMON INFLECTIONAL PREFIXES IN MOLSOM
 
	mir
	rw
	mw
	naw
	chem
	et
	sw
	se
	ok

	el
	chem
	bwu
	nin
	la
	mar
	mak
	min
	Awn

	mi
	Te
	pui
	
	
	
	
	
	



Table 6.1: Example of Word formation with suffix in Molsom
	Molsom
	prefix
	rootword
	English

	Mirmang
	mir
	mang
	abolish

	achung
	a
	chung
	above

	Rwchelmak
	rw
	chel
	absent

	Mwnget
	mw
	nget
	ache

	Rwswi
	rw
	swi
	advice

	Vwinawk
	vwi
	nawk
	again

	awtar
	aw
	tar
	aged

	Rwthawknaw
	rw
	thawk
	aim

	Rikim
	Ri
	Rikim
	alert

	awdam
	aw
	dam
	alive

	Aman
	a
	man
	ammount

	Vapan
	va
	pan
	approach

	Rwthang
	rw
	thang
	ask

	Rwkhai
	rw
	khai
	avoid

	Rwhal
	rw
	hal
	battle

	Awtha
	aw
	tha
	beautiful

	Awmdown
	aw
	mdown
	behavior

	Awthachem
	aw
	tha
	best

	Rikim
	Ri
	kim
	beware

	Alwn
	a
	lwn
	big

	Awkha
	aw
	kha
	Bitter

	Arawng
	a
	rawng
	Blank

	Mwdan
	mw
	dan
	block

	Rwfawon
	rw
	fawon
	blow

	Mwlawng
	mw
	lawng
	boat

	Mwchang
	mw
	chang
	branch

	Ringik
	Ri
	gnik
	breath





C. Stemming on Molsom Echo suffix
Molsom language also has an echo word formation by the presence of echo suffix and echo prefix apart from echo words. These echo suffixes and prefixes are used often attached with verbs or adjectives to express a meaningfully defined. 
Examples:
Mulungdukduk = Mulung(Root) + dukduk(suffix), 
Trwngtrwngkawn =  Trwngtrwng + kawn).
Sripsriptui = Srisrip +tui
Zwnzwn amwnam = zwnzwn + amwnam
Serimrim = se + rimrim
 Examples of some echo suffixes are shown in Table 7
Table 7 : Molsom echo suffixes
	dukduk
	rimrim
	zwnzwn
	sipsip

	trwnggtrwng
	Tringtrawi
	pwppwp
	pippip

	chlwkchlwk
	dwngdwng
	dingding
	Srwp srwp

	sripsrip
	pingping
	lwnglwng
	lengleng

	chingching
	thlongthlong
	thlwngthlwng
	singsing

	mwrwimwrwi
	sringsring
	twitwi
	chawichawi



D. Compound Stems in Molsom

Compound word is form when more than one root word joined together and forms a word.  For example, “khawmol” (Earth) is formed by combining two root words “Khaw” (Village) and “mol” (area) meaning village area, “molrwsong” (High Hillock) is formed by “Mol” (Hillock) and “Rwsong” (High) meaning is hillock high and “rwkhamul” (beared) is formed by combining “rwkha”(chin) and “mul” (hair) meaning chin hair.

E. Stemming on Shifted/Borrowed Word:
Some inflected Molsom Words are prone of shifted [15] or borrowed from the larger language speaker due to geographical living consequences. The study too seeks to investigate how such Molsom words are being replaced and resumed to the original Molsom word which can be put for stemming work, especially for mining the word into its root word.


	Borrowed word
	English Meaning
	Original Molsom
	Prefix
	Root Word
	Suffix

	Gantinok
	Kitchen
	Ermun
	
	Ermun
	

	Kumwi
	Brother-in-law
	Kw-upa
	kw
	upa
	

	Bachwi
	Sister-in-law
	Kw-Unu
	kw
	Unu
	

	Unu
	Elder Sister
	Ywi
	
	Ywi
	



3. METHODOLOGY AND IMPLEMENTATION
1. Methodology
Stemming is a computational method where roots are extracted by truncating affixes from blended words [10]. It is used for Information Retrieval (IR), document summarization [11] [12], Machine Translation (MT), Morph Analysis and Part of Speech (POS) tagging and text classification [13]. A stemmer seeks to minimize inflectional forms and at times derivationally related forms of a word to give an ordinary base form also known as a stem [14]. 
The proposed model of hybrid stemming algorithm focuses on the removal of the inflectional affixes for any given inflectional Molsom word or sentence. Taking under consideration of the Molsom grammar, I have collected a of around 23 different suffixes and 21 different prefixes. The general overview of the approach used by the proposed hybrid Molsom Stemmer is classified into two levels.

[image: C:\Users\NIJERB~1\AppData\Local\Temp\ksohtml12568\wps3.jpg] 

Fig. 1. Generic overview of the proposed model of hybrid stemmer.
 
[image: C:\Users\NIJERB~1\AppData\Local\Temp\ksohtml12568\wps4.jpg] 
Fig. 2. Flowchart of the proposed Molsom stemming algorithm.
 
Firstly, preprocessing activities like removal of special characters and Tokenization takes place followed by comparing the resultant string with root words in the dictionary. 
Secondly, the affixes are removed from the input string, however, every suffix stripping or prefix stripping is followed by comparing the string with root words in the dictionary.
 Lastly, the rule defined for the stemmer is applied and processed in the stemming algorithm. The generic overview of the proposed model of hybrid stemmer is presented in the Fig. 1 and Fig. 2 gives flowchart for the same model.





1. Rules for Stemming
One consonant letter “Y” is replace by “W” and combination of CV is replace by VV in the word formation.
 
	One/Two Character
	Replaced By

	y
	w

	yi
	wi



1. Pseudo code
1. The working pseudo code for the proposed model of hybrid stemming algorithm for Molsom language is provided in Algorithm 1. The major functions in the algorithm include removal of special characters, tokenization, checking root in the dictionary, removal of  suffix, removal of prefix and applying rule.
	Algorithm 1. Molsom Stemming Algorithm

	Input: sentence Output: stems
Initialization :
1: sentence ← sentence. REMOVE SPECIAL CHARACTERS( ) 
2: string ← sentence. TOKENIZE( )
3: l ← string. TOTALTOKENS( ) 
4: for i = 0 to l do
5:	index ← string[ i ].CHECK ROOT INDEX( )
 6:	while index < 0 do
7:	x ← string[ i ]
8:	string[ i ] ← string[ i ].REMOVE SUFFIX( )
 9:	index ← string[ i ].CHECK ROOT INDEX( ) 
10:	if index < 0 then
11:	string[ i ] ← string[ i ].REMOVE PREFIX( )
12:	if x = string[ i ] then 
13:		break
14:	end if
15:	else
16:	break
17:	end if
18:		index ← string[ i ].CHECK ROOT INDEX( )
 19:	end while
20:	string[ i ] ← string[ i ].APPLY RULE( )
21:	stems ← string[ i ].APPEND( )
23:	return stems
24: end for
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